SOY ISOFLAVONES:
PANACEA OR POISON?

by Mike Pitzpatrick, PhD, MNZIC

The following arvicle wus safrmitted to the FDA in an gffort to
blpek inclusion of estrogen-like compounds called toflavones,
Found in large amownts in soy prodicts, from inclusics on the
GRAY (Generally Recopnized ag Safe) lise of ingredients in
Joods and medicines,

INTRODUCTION

The Archer Daniels Midland Company {ADM) has provided
the Food and Drug Adminisiration (FIDA) with notice thal i
has determinad that the suhstance soy isodlavone §s generally
recopnized as sale (GRAS). This notice was made in sccar-
dance with the FDA proposed rule “Substances Generally Rec-
ognized as Safe” 21 CFR Parts 170, 184, 186 and 570. In sup-
port of this notice, ADM has provided A dachment entitled
“An informadon document reviewing the safety of soy
tsoflavenes uscd in specific dletary applications.”

In my opindom, soy isoflavone (or nwwe Correctly, the soy
ol avones) should not be
gramted GRAS stalus. In
fact, given the current sate
of knowladge in the hody of
sclentific liscratume it would
ke e Sense, i [2erms
af msk asseserment, 0 pro-
hibix the addition of sy
isoflavones o foods. Par-
ther, manufacturers should
act Lo minimize exposure of
human and anizmal popalation to these compounds Uial appear
to oocur to all foods that contain sy peotein, This opimion 18
hased on my understnding of the scientific lileralue on soy
isoflavones anid some expericnce a8 a researcher in the feld.

I have read the ADM supporiing document and bave found
that, a8 & geientiflc docurnent, it 1% seriously lacking. Firstly,
the document contains several nportant Eactual errors. Some
of (hese errors were 50 blatant that it caused me to reflect oo
ADM's nvoral and kegal obligation Lo present an accurale Cise
to the FDA. Secondly, I noted tha the references cited in the
ADM document frequenty misrepresented, aod someiines
bowe no relation ta, the conclusions made by the mthors cited.
Thirdly, the ADM document does mot present the full body of
curent scientific evidence regarding soy isoflavones. Several
notable omissions exdst In relation to the potential for soy
{soflavones o cause breast cancer ud thyroid disease, Finally,
many of the conclugions reached in the ADM documienst are
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. . - 50y isgflavones. . . should not be
granted GRAS status. In fact, given the
current state of knowledge in the body
of scientific literature it would make
more sense, in terms of risk
assessment, to prohibit the addition qf

soy isoflavones o foods.

nod baged on Factual evidence and logic but rather assomption
and belief, As such, the ADM document docs nol repressmt good
science, These scientlfic deficiencies in the ADM docuthent,
and coumter arguments, are detalled In the sections below.

SOY [3DFLAVONES: HISTORY O USE

T order to prove the GRAS stams of soy isoflavomes, it i
critical for ADM 1o demonstrate that soy isoflavoncs have ea-
joved a lomg and safe history of use, Hence, ADM claims that
“these isoflavone components. .. have been consumed by mil-
lloms of bumans {oe over o thousand years,” Plawever, their
claim 15 not based on-fact and neither ks there any evidence
provided to substantiste their claim.

The claim that lsoflavones have been consumed for thousands
of years has become quite common in isaflavone sclentific
literamare, Howeer, il is oo more than an sssumplion amd ap-
pears fo be hazad on the general perce plion thit historical soy-
bean consumption was widespread in Asia

Althmugh saybean products have been consuimed in some parts
of Asia for many bundreds of years,! they did not fonm a sig-
nifieant part of the diet? Also, the raditional saybean Was quils
different from the sovbean s8 we know it woday.

{Glycine sofa, the wild soybean, is found in nerthem, north-
eagiern aid ceniral Chins,
ad jacemit arcas of the former
1TS5E, Korea, Taiwan and
Yapan, Glvcine sofa is the
species of soyhean that wis
coasumead traditionatly and
i the ancestor of the mod-
ern cultivar, Glyeine max?

The isoflavone contend of
Giycine max was first re-
ported About § yoars ago,* bat it Is kmpossible to kiow with
certainty whether Giycine soja contained isoflavones. It s well
eatihtished that Glwrine mar iz, compositionally, quite fiffer=
ot from Glycine rofa. For example, Glycine mar contains ap-
pronimately 21.0% il compared with 9.8% in (Flyeine sahar
Crlpcine mar alao contains mwre protiein? This is quite expected
because Clycine max has been coltivated to have maximized
aoonommic potenial.

It hag also been shown that plants such a8 Giyeine max pro-
duce phytoestrogens such as the soy isoflavones as 8 defense
mechanistm in response to pests. ¥ Increased disease resistance
has been a consistent goal of soybean hreeders md I is quile
concelvable that this goal has served io increase the levels af
lsoflavones, and other namrally pocwring londs, in Glycine
mUIX.

{Contimued on Page 4 — Soy)
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Tt is alzo well catahliched thal different coliivare of Oincine
mar can conlain widely varishle levels of isoflavones.® 17 this
{5 g0, then if is ool implausible bhat the raditional Agian say-
bean, Flwcine sofo, conlained quits low levels of isollavonzs
of perhaps none at sl

Therefora, 3 coonder arpumenl 1o the ADB claim of long and
safe use coubd be thal isnflavoncs have entered the human food
chain ooly in relatively necend Un2s, It has been the cultiva-
tion of Glyeine maay coupded with mass production rechnology
and incorporation of soy prolein nlo numerous foods that has
resubted in these compounds being almost onavoidatde in the
human dlet. This mase exposore has ooly occarred in thie last
30 years, It is still undetermined whether isoflavomnes are safe.

In summary, ADM cannod show a long and safe history of ns2
because there 18 no gvidence to subsiantiate thelr claim "har
teoflavones have been consurmed by millinng of humaos for
pwer two thousand years,”™

SO ISOFLAYONES: SAFETY OF USE

ADM claims * Joug safe hislory of consumption for boy prod-
ucte and say fonds.” The issue of the saley of 8oy products in
relating to isofavooe loxicily and fskbenefit considecationg his
been the subject of 3 reoently publishesd paper” by 3 senior sci-
gniirt ai the FOMA National Cender for Toxicological Fesearch
(MCTR}, Mx. Danic] Sbechan. Sheehan 15 “unconvinced that the
Iong histery of apparent safe use of soy products can provide
confidence that they are indoed withouw risk”™ and ilkens say procd-
ootz o herbal mediclnes stating, “confidence that soy products
are safe is clearly based move on bellel than hard date.”

ven if AT s claime in relation 1o soy isoflanones, "no oo
effects st mormal dictary levels,” were correct (which they Arg
mot, see below) ihis docs not provide evidence that oy prod-
ucts are safe. ‘Lhis is because the potential barmful elfects of
sy isoflavimees hawve never becn tharoughly investigated.

There have been several studies [hat attempd io define the acute
toxicity of soy 15.-::.1’1:1.%1:53 in various experitental animals

P!]SS]]]LE EFFECTS OF PHYTUESTR(}LE.]\S IN SI]Y INFANT FORMULA

Sov formula, which contains phyioesirogens, genistein and
daidzein {atso called ksoflavones) is given to approximately
25% of those US children fed [ormula, Tt is estimated thet an
inforl exclusively fed soy formuls receives the estrogenic
squivalent of at leasi five birth conlrol pills per day. By con-
trast, alinost no phvioestrogens have been delecled In dalry-
hasad infant formmula or in human milk, even when the mather
consumes soy products, A recent study found thut babies fad
soy-based formwla had 13,000 to 22, 000 Gimnes nrode soflovonss
in their blood than babies fied milk-based formuls, Scienvists
have known fior years that isoflavones in soy products can de-
press thyroid function, cansimg autoimmune thyroid disesse
and even cancer of the thyroid. But what are the effects of say
products on the hormonal develomment of the infant, haoth male:
and female?

Male infants undergo & “lestoskerone Suge” during the first fow
months of Tife, when testosterone levels may be ag high as those
of an adult male, During thiz period, the infant is programmed
to expreds male characteristics aller puberly, act anly in the
development of his sexual oegans and other masculing physd-
cal tralts, but also in serting patiems in v brain characteristic
of mabe behavior. In monkeys, deficiency of male hormones
impairs the development ofapatial perception——aomally oore
acule in men than in women—of Leaming ability and of visual
discrimination tasks, such aa would be required for reading. It
poes withoot saying that finure patiens of sexual anentation
may also be influenced by the early harmonal enviromment.

Pediatricians are notcing greater tumbers of boys whose physi-
cal mamration is deloyed, or does not occar at all, including
Inck of devebopment of the seual organs, Learning disabili-
ties, espacially in mala children, have reached epidemic pro-
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portionz. Soy infum [eding—which flocds the blocodelrsun
with female hormones that could inhibit the effects of male
hormones—ceone be fgnored as a possible cause for these
tragic developments.

As [or girlz, an alanning number are entering puberty mwch
earticr than nonmal, accoeding 10 2 recent stady reporied in the
journal Pediairics. Tovestigators found that one percent of all
girta now show signs of pubeny, such as breast develoganent
or pubic hair, befoee the age of three; by age eight, 14.7 per-
et of Caucasian girls and o whopping 48,3 percend ol Alri-
can-Amearican girds had ane or both of these characteristics,
MNew dota mdicaie that environmenial estrogess such as PCHs
wd THDE (2 breakdown product of DDT) may canse early
seoual developrnent in girls. B is not unressonable to conchade
that huge amounts of female hormones Grom infant feomula
could have similar effects, The consaquences are ragic, Young
girls with muture badies must cope wilh feelings and urges
ibat ol children are not well-squippad to handle. And early
maturation i gifs is fequently a harbinger for problens with
the reproductive svstam Later in Life including failure to men-
siruate, infemility and brenst cancer,

Onher problems that have bern aneedollly associated with <hil-
dren of both sexes who were [ed soy-based forrnula include
exireme emotional behavior, nsthong, immmuns sysiem probleos,
pituitary insuificiency, thyroid disorders and imritable bowel
synidrome, Dibvicusty, 3 well-designed siudy is urgently nocded.

Memmwhile, there 15 an ahemative to both soy- and milk-baged
cotarnercial fornmada for mothers unable to breast-Feed: Home-
made whole foods baby formula Recipes are given in Mowr-
ishing Traditions, available from PPNE at (619) 574-7763. SHF
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and these are clicd io the ADB docomend.

However, the prioe concern In relagkon 1o esirogenlc com-
poundds such as the soy lsoflavomes ig the potential for chronic
endogrine syslem and reprodustve tosicity and allerations (o
the immane sysem.b® As such, the hamiul effects of soy
tsoflavones woukd nol have been obvious if deey il exis A
compelling eaampde 15 the esirogenic dreg, daelbylsLlbesiog
(DES). Treaument with DES continued Tor over 20 wears be-
fore physicians forhutously made the association betwesn its
use and the incidence of a rare bype of malipnancy in DTS
daughters. "™ In the case of soy isoflavomes, howewer, the fact
that csrogemic compounds are prescot in o4 foode has oot
bocn gpeneral mowledge 1o healdh professiomals until guoite re-
cently, Therefoee, any link berween ¢ Moct and cause s unlikely
to have been nuuds,

Uil more exténsive epidemiolopical stucies are underiaken
with clearly wientified endpoinds (z0ch as beeast cancer, thytoid
dizeage or immuooe syslem dysfunciion), it most be concludesd
Ual there s no certainly that sop isofavones ame safe at all,

S0Y ISOFLAVUNES: ADVERSE EFFECTS

AM arpues that “ibess isoflavane compoaentis. . . have been
consumed by millions of bumans for over two thousand years
with mo recorded adverge effects.™ Forthermore, AT elalms
that “publicbed epidemindogy and feeding studics n bot an-
mals and humans indical: no toxic affects ai normal dictary
lewels"” and that "soy bsoflavoncs, as part of & sovbean based
diat, are med associated wilh repors of advecse heallh ellecs."

Tt s daflicull o reconcile these siatements with published sci-
entilic lersure, which is replete with reports of adverse ef-
Tecis and toxicity of isoflavooes at dietary bevels. In fact, it
wae the toxcity of distary levels of igoflavanss 10 anlmals that
Tiesd raiged he awareness of (he swalilc community 10 Le
Tact thal sov isoflavopes were endocrioe disruplers, U

Beproductive cifects, infectility, thyroid disease or liver dis-
case due o dictary lndake of deoflasioaes had been obseryeqd
Towr several animsls 'IL'u:Jud.'ll:lu L'luﬂ!la]l.,ﬂ i]un.il, L% |:||.i;.'|=,j"' :|'.:1J_'a;,:|-5
gturgaonl® and sheep !V

Wilh regard to sheep taxicity, ADM claims that the “sdwerse
effects” were attributed to feeding oo subscmancan clover and
are aEsociated with coumestrol and the leoflavone
formonometin, This s another example of misinformagion in
the AT docoment, In fact, it 13 generally accepied that sheep
melabslize formononstin o e soy isoflavone daidzein.
Dhaldeein, in twm, is metabolized (o egquol, which is believed to
be réspongible for the ype of infertilicy referred 10 a8 “clover
disesee. "1 There can be o doubt that if sheep were fod B dist
supplemented with soy isollavones hey would, depanding on
dnze and duration, develop clover disgase,
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In anaither stody it bas also been reporicd that B oo of 20 yoong
cahves died when fed a sovbean milk replacee The authors
implcaied “phenalls compounds’™ as the reason of ncrgased
peretaplandin geynthesis, gastrointestinal disorders, tachyoar-
daa, browchocomsielcion sl daath, Soy leodlavomes have thic
podential 10 inesfere with normal prosiaglandin syoihesis and
are, (herelore, alikely explanation for this roaicily incalves., It
sboukd Be poled tial 1 acoaured groug el calves [ an ethanal
extracied soybean milk replacer, obly 4 out of 20 deaths of-
cwrred. Lihanol extraction reduced the amount of phenotics,
which would have included isoflavones, n the soybean milk
replacer from 2. 18% to 100,

AR clairms that “infedility effects ar: ol gencral io 21l ani-
ukalbe,"” citing wirk by Lundh ™ However, this awthor docs nat
even [nwestigate inler-gpecies diferences i reprocdoctive tox-
icity due Lo scllavones, Balber, his work shonws Do Jillerent
specics melobolize isoflavones differently. Although naot all
animals become inberlile afier consuming soy wsollyvooes al
normal dietary lewvels for restricted periods, feeding at such
levels doss resull in profoumd eodocrine effects in el ani mal
speries Fudisd to date,

A0M alss claims that "“soy isoflavooes bawe boco widely coae
somed and are recopmized to be oontoxic,” citing Pefrekis &
a2 and Ferckeil et ol *? In fact, oowhere in either of thess pa-
pre dio the autheors gtate that 20y ieoflavones are recognized AE
nglomie,

Perraklr of all foupd that consumption of sy procein has a
simulatery elfect on the premenopavsal breast. Although
Ferchell er al stz thal “there is no evidence o suggest that
ingestion of iscflavones... has adverse effects i buman be-
ings,” they acknowlkedge “the polential effect thad these biose-
tive commpounds may produce. .. is unkoown,”

It is incorrect to sale that there s ne evidence of haroalul ef-
Eecis of soy ienflavones on bomans. In fact, there is mounbing
ewidence thatl dietary lewels of soy iscflavones cause thyrosd
dizease and may inerease the rigk of breast cancor,

Gowre arxd h:,lp,:ulll.}lnﬁ.l.lisln WErE l.':FHJ-I"l;H] in infans fed L0y -
bean diets antil the eary 19602 In fact, recent reports lodi-
cale that thyroid disorders may be atmibowble W feeding soy-
based infant forowlas 22 Further, a study oo 37 adults showed
that diffuae goktre md bypoibryroidism appeared in half of the
subjects after conauming 30 g per day of pickled roasted soy-
beans for three months,# Thege findings are consistent with
the receatly propossd mechanizm by which soy Lsoflavones
affect thyroid hormooe synthesis 7

It is concloded that soy isoflavones can be the canse of thymoid
dizorders in a0y conaomers amd, bence, there is cvery indica-
Hon thal cases of poilns and hypothyrowdism in infants were
canzed by the w0y {soflavones. TToless diels that inchede soy

(Continued oa page & — Soy)
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iroflavones are adequately supplementad with iodine, goilre
will reguld, T this regard, Koy et al. discuss the minimum safety
inding requirement for a sovbean died. ™

Hirwever, even if iodine supplementation does occur, noder
coodiiony of high chronic doses of isoflavones, persistent in-
hibiton of thyraid bormone synthasis could potentially Tead
to thyrokd cancer 47

With regard o breast cancer, Dess of ol have shown that di-
etary concentrations of genlstein may stinwilate breast cells o
entes the cell cycle; this finding led these aulhars 1w conclude
that women shoubd not consume soy products o pravent breast
cancer.® This work is consistent with an earlier report by
Petrakis er al, who expressed coocern thal women fed soy pro-
Lein iscdate bave an increased incidence of epithelial hyperpla-
gla il

There is 0o doubt Wal soy ixollavones are biologically active
in bumans, The first report of & definidve experiment which
showed this involved the congumplicn of 60g of sov probein
per day for one month by pre-meoapausal women® The soy
isoflavones dismupted the menstroal cycle doring, and for gp to
three manthe afrer, administration. With ragard to this stody,
the ADM docoment claims o adverse elfects were noded,”
but the awthors of the ofdginal paper did not state this, Tt is
appreciated that there are varying opinions in the scicntific
commumity as tor-whal constilules loxicily. In recent dmes, how-
cver, there has evolved & greater undarstandiog of endocrine
disrupters and dheir effects. Many now view the muliiplicity
of effacts that endocrine dismopters can induee as toxic cffects.?

The inclusion of endocrine dizrupiars in human diets should
o be taken lightly, With specific reference (o soy-based in-
rant formuolas, the high soy isoflavone inlake of this popula-
tion group has fed Dr. Sheshan 1o note that infants fed soy-
based formulas have been placed ol risk in @ “large, uncon-
trolled, and basically unmonitored hudnan infant experiment,™
If 5oy laoflavones are gramwed GRAS stains, this cxperiment
would spread o the greater population and millions would he
expased 1o compounds which are increasingly being showm (o
have adverse eflecs,

Alan, the syneegistic effects that soy Imaflavones may oduce,
when eombined with niher xenoesirogens 10 which the human
populition pre caposcd, are beyood the scope of thiz document.
Iiowrever, there is & general thesis that, because of the poteatial
fior synergristic effects, human exposure 0 811 endogcrine disrupl-
ers, suchi as dhe soy isollavooes, urgently requires redoction, ®

S0¥ ISOFLAVONES: BENEFITS
In recent iimes, there have been numerous claims that

isoflavones prevent bormone relabed diseases such as breasi
cancer, Under some conditions, genistein bas been found ta
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inhihit treast cancer cell growth. ® However, thers i no con-
senisus amongst scicotists that isoflavone ingestlon reduccs
bredsd caneer risk. |

The TTK government recently published & deflinilive review
assessing the effects of phyloestrogens in the homan diet,
Thiy study found that there wag slmest no evidence linking
health bepefits from foods containing isnflavenss to the
isoflaveones themsebves.

Similarly, o thelr review of phyvioestropens and western dis-
eases, Adlercriedz and Mazur assent that any benefits from soy
products are nof due Lo isollavones specifically. They conchude
that the eombination of & high phytoestrogen intake with & west-
ern digd may nod be beneficial M

ADM states thal “epldemiclogical siudies beiween Westam
and Far Eastern populations suggest thal compouents of goy-
beans may conmribate to impoctant health effects.” Howewver,
an epidemiological sudy in China has shown that high soy
inrake 15 not progect]ve against breast cancer 5

Based on cvidenoe to date, it = conclhuded that ihere is litle
evidence for the benaficial effects of sy ispflavimes. Indeed,
suthorites i the feld do not support the ADM iheais that soy
selavones “provide positive bealth maintenance benefits.”

SUMMARY AND CONCLUSIONS

In coocluzien, he recognifion by te Archer Daniels Midiand
Lompany that soy isoflavones are generally recognized as gafe
(GRAS) is seriously Mawed. The supporiiog dooument, “An
information document reviewing te salely of soyv isollavones
uscd in specific dietzry applications,” coniaing Facinal errars,
misrepresonts cited authors and does not present the full body
of current scientific evidence, The conclusione reachad in the
AWM documment ane not based on fact:

There is n evidence of a long and safe hisiory of use or that
“these Lsaflavone components. .. hive been consumed by mil-
lioms of humans for over two thousand years,”

It is ot coaract (hat “published epidemiclogy and feeding sd-
15 in both amimals and humans iodicate no._toxic cifccts at
oovmal distary lavels™ ar that "soy isoflavones; as part of a
soybean based diet, are not associated with reports of adverse
heslih effects.”

Benefits of detary intake soy isaflavanes havenot been proven.

To the consumer, dietary soyv isoflavones represent a clear rigk,
whereas the bepelils are highly questionable, Batber than ac-
cepd hal 5oy Isoflavoues are GRAS, it s my opdodon that rega-
latory apeneics such as the FIOA ghould give full attenton to
consomer prolection and demy GRAS stalus to soy
goflavones. 3
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